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Alicyclobacillus acidoterrestris is a spore-forming Gram-positive, thermo-acidophilic, nonpathogenic bacterium which contami- 
nates commercial pasteurized fruit juices. The draft genome sequence for A. acidoterrestris strain ATCC 49025 is reported here, 
providing genetic data relevant to the successful adaptation and survival of this strain in its ecological niche. 
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/I licyclobacillus acidoterrestris is capable of surviving extremely 
#■ harsh conditions, for instance during industrial food process- 
ing (1-3). A. acidoterrestris is a spore-forming Gram-positive bac- 
terium, which is widespread in soil and frequently isolated from a 
wide variety of commodities as a contaminant (3, 4). Since it can 
lead to food spoilage, A. acidoterrestris contamination can cause 
enormous economic losses mainly in the fruit juice industries; 
therefore, this microorganism is considered a major challenge in 
the food industry (3, 5). A. acidoterrestris survives across a broad 
range of temperatures (25 to 60°C) and pH conditions (pH 2 to 6); 
it can also survive pasteurization and is able to grow during food 
storage (3, 5). Thus, A. acidoterrestris is the predominant spoilage 
species within the Alicyclobacillus genus (5). To develop our un- 
derstanding of the survival strategies used by A. acidoterrestris in 
natural environments, a draft genome sequence was generated for 
strain ATCC 49025. The wild-type isolate of A. acidoterrestris 
ATCC 49025 was purchased from American Type Culture Collec- 
tion (ATCC) and was kindly provided by Ronit Ben Avraham 
from Milouda Laboratories (Israel). Genomic DNA was isolated 
from liquid culture using a genomic DNA purification kit (Sigma- 
Aldrich) and prepared for shotgun sequencing using the PrepX 
ILM DNA library kit (IntegenX, Pleasanton, CA). DNA was ini- 
tially sheared using a Covaris S2 acoustic shearing device, and 
subsequent to sequencing, adapter-ligated fragments were size se- 
lected (400 - 800 bp) using the Pippin prep automated electropho- 
resis instrument (Sage Scientific, Beverly, MA). Sequencing was 
performed on an Illumina HiSeq2000 instrument, employing 
paired-end 100-base reads. Approximately 13 M reads were gen- 
erated in pairs and assembled by the de novo assembler within the 
software package CLC Genomics Workbench v 6.0 (CLCbio, 
Cambridge, MA). A total of 207 contigs of length >500 bases were 
generated, with a sum of 4,063,548 bp, an N 50 of 44,524 bases, and 
an average coverage of >100X. More than 96% of the reads 
mapped to the draft genome contigs. The contigs were successfully 
used for annotation and gene prediction by Rapid Annotations 
using Subsystems Technology (RAST) (6). The overall GC con- 



tent of 52.2% encompasses 4,145 predicted protein-encoding 
genes. 

In response to stressful conditions, bacteria can initiate a de- 
velopmental pathway leading to the formation of dormant en- 
dospores (7). Sporulation transcriptional activator (SpoOA) is a 
critical regulator for the entrance of bacteria to the sporulation 
pathway (8). A BLAST analysis was performed to identify se- 
quences in the draft genome sharing high sequence similarity to 
SpoOA. The putative SpoOA gene in strain ATCC 49025 shows 
71% similarity to the sequence encoding SpoOA in two sequenced 
strains of Alicyclobacillus acidocaldarius, Tc-4-1 and DSM 446. 
The A. acidoterrestris SpoOA protein is also similar to that of Ba- 
cillus subtilis 168 (61% similarity), Bacillus licheniformis ATCC 
14580 (60% similarity), and B. halodurans (57% similarity). The 
sporulation kinase A (KinA), which activates SpoOA by phosphor- 
ylation, was also found to be conserved in A. acidoterrestris. Thus, 
KinA protein shows 32% similarity to the PAS/PAC sensor signal 
transduction histidine kinase of the A. acidocaldarius strains as 
well as to KinA of B. subtilis 168. 

Nucleotide sequence accession number. This whole-genome 
shotgun project has been deposited at GenBank under the acces- 
sion no. AURB00000000. 
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